ABSTRACT
INTRODUCTION
Hepatocellular carcinoma (HCC) is the fifth most common malignancy in the world. Its incidence is increasing worldwide ranging between 3-9% (1) . In Egypt, HCC was reported to account for about 4.7% of chronic liver diseases (CLD) patients (2) . Over a decade, there were nearly two-fold increases in proportion of HCC among CLD patients in Egypt with a significant decline in HBV infection and a slight increase of HCV infection as a risk factor
(3).
Development of HCC is generally preceded by chronic liver damage leading to cirrhosis. Screening liver cancer in patients at high risk by AFP and imaging diagnostics are conventional approaches for early detection. However, the cost effectiveness has long been debatable (4) . In addition, half the HCC patients are AFP negative (5) . Like most solid tumors, the development and progression of HCC are believed to be caused by the accumulation of genetic changes resulting in altered expression of cancer-related genes, such as oncogenes or tumor suppressor genes, as well as genes involved in different regulatory pathways, such as cell cycle control, apoptosis, adhesion and angiogenesis
(6).
P53 is encoded by the TP53 gene located on the short arm of chromosome 17 (17p13.1) and is of critical importance for the regulation of cell cycle and maintenance of genomic integrity (7) . Loss of p53 function has been suggested to be a critical step in multistage hepatocarcinogenesis (8) . A specific p53 mutation at codon 249 in exon 7 was associated with aflatoxin B1 (AFB1)-induced HCC in certain areas of high AFB1contamination. The wild-type p53 gene exhibits a polymorphism at codon 72 in exon 4, with a single nucleotide change that causes a substitution of proline for arginine (Arg72Pro). The two polymorphic variants of p53 are functionally distinct, and these differences may influence cancer risk. The polymorphism consists of a single base pair change of either arginine or proline which creates 3 distinct genotypes: homozygous for arginine (Arg/Arg), homozygous for proline (Pro/Pro) and a heterozygote (Pro/Arg). P53 codon 72 polymorphisms have been reported to be associated with cancers of the lung, esophagus, stomach, colorectal, breast, bladder, and cervix
(9)
.Understanding the molecular events characterizing that carcinogenic pathway could be of importance in patient's management, especially at the preneoplastic stage. So, the aim of the present study was to investigate the frequency of P53codon 72 gene polymorphism and its relation to serum P53 levels in Egyptians patients with hepatocellular carcinoma on top of viral or nonviral etiologies.
SUBJECTS & METHODS

Patients:
This hospital-based case-control study included 159 HCC patients recruited prospectively from Out and Inpatient Clinics of Tropical Medicine Department, Mansoura University during the period from January 2010 to November 2012. Eighty three healthy volunteers were also included as controls. The study was approved by the Institutional Review Board of our university and an informed consent was obtained form all subjects.
Our patients were classified into: 63 patients with HCC complicating cirrhosis due to HCV (Group I); 55 patients with HCC complicating cirrhosis due to HBV (Group II) and 41 patients with HCC complicating cirrhosis due to nonviral causes (Group III) (seronegative and PCR negative for HCV and HBV).
HCC was diagnosed according to the diagnostic guidelines of the European Association for the Study of the Liver (10) . Patients with liver diseases other than HCC were excluded from the study. Patients diagnosed with HCC but without cirrhosis or with low AFP<200 ng/dl or patients with other liver tumors (liver metastasis) in addition to HIV infected patients were also, excluded.
Samples:
All subjects were instructed to fast for at least 12 hours. A 10 ml blood sample was withdrawn. Five ml were delivered to centrifuge tubes containing K 2 EDTA. One ml of that K 2 EDTA anti-coagulated blood sample was stored at -30°C for DNA extraction. The remaining 4.0 ml of that samples were prepared to obtain plasma for measurement of plasma P53 levels. Another 5 ml blood sample was allowed to clot for 15 minutes and centrifuged at 7000 rpm for 10 minutes for serum separation to determine: liver enzymes activities (AST, ALT and GGT), and serum levels of total proteins, albumin and α fetoprotein.
DNA Extraction:
Genomic 
RESULTS
There are significant increases in α.fetoprotein and serum P53 levels in all studied groups (HCC on top of virus and HCC with no virus infection) in relation to the control group. In addition, there is significant increase in the serum activity of liver enzymes and serum bilirubin level in HCC patients (group II& group III) in comparison with that of the control group as shown in table (1) .
In the present study, figure (2) shows positive correlation between serum P53 levels and α fetoprotein as well as GGT levels, while, it shows negative correlation with serum albumin levels .Also, there is negative correlation between α fetoprotein and serum albumin but it shows positive correlation with serum GGT activities. In table (3), P 53 plasma level shows significant increase in the group I, group II and group III in relation to the control group in AA genotype, AP genotype and PP genotype, but it shows significant increase in AP and PP genotype in all studied groups in comparison to AA genotype in all of the studied groups. Table ( 4) discriminates that plasma P53 level shows significant increase in group I, II & III in both allele A and allele P when compared with the control group .Also, It shows significant increase in their levels in P allele when compared with that of A allele in all studied groups. and genotype(A/P) or genotype (P/P) b: significance(P<0.05) relative to the same parameter in same group between genotype (A/P)and genotype (P/P) c: significance(P<0.05) relative to in the same parameter between control group and gp I or gp II or gp III either in genotype(A/A) or genotype(A/P) or genotype (P/P) d: significance(P<0.05) relative to in the same parameter between gp I and gp II or gp III either in genotype(AlA) or genotype(A/P) or genotype (P/P) e: significance(P<0.05) relative to in the same parameter between gp II and gp III either in genotype(A/A) or genotype(A/P) or genotype (P/P) 
DISCUSSION
The aim of the present study was to investigate the frequency of p53 codon 72gene polymorphism and its relation to serum P53 levels in Egyptian patients with hepatocellular carcinoma on top of viral and nonviral etiologies healthy versus controls.
The present study demonstrated elevated plasma P53 levels in all studied groups (HCC on top of viral infection and HCC with non viral infection) in relation to the control group and that finding is in consistent with many other investigators (20) (21) (22) (23) (24) (25) . On the other hand, Readle et al. showed no significant elevation of serum titers of anti-p53 in a large group of patients with HCV-related HCC and non-neoplastic lesions (23) . In the current study, there is a positive correlation between plasma P53 and serum AFP levels. This is in accordance with the results of Abdel Aziz, et al.
(26) . The genotype and allelic distribution of p53 gene and the frequency of its polymorphism in the current study is presented as follow; AA genotype and A allele are more in the control group, PP genotype and P allele are more frequent in HCVrelated HCC and HBV-related HCC. Lastly, AP genotype and P allele are more frequent in nonviral related HCC group. Teramoto et al. (27) showed that the incidence of p53 gene abnormality in HCC patients infected with either HBV or HCV is higher (45%) than those who are non infected (13%). A significant association between Pro allele and HCC in HBsAg positive males with chronic liver diseases or family history of HCC was reported in a Taiwanese case-control study conducted by Yu et al (28) . Zhu et al. (29) reported that p53 Arg72Pro is associated with a risk of HCC and homozygosity for the Pro allele is potentially one of the genetic risk factors for HCC in Chinese population.
There is inconsistency between these results and those of Anzola et al.
(30) study that failed to observe any association between p53 Arg72Pro and HCC (30) which could be attributable to difference in genetic susceptibility between the study populations.
Yu et al. (28) reported that, no overall increase in HCC risk with the Pro variant allele of the p53 polymorphism was apparent. However, the combined effect of carrying the Pro allele and chronic liver disease is much higher than the effect of each alone on the risk of HCC. Because p53 is critical in cellcycle arrest and apoptosis after DNA damage, alterations in its function may accelerate the progression from chronic liver disease to HCC.
The relation between P53 genotype and elevated level in HBV carcinogenesis could be explained by that HBx binds to p53 and inactivates p53-dependent activities including p53 sequence-specific DNA-binding activity in vitro and p53-mediated transcriptional activation in vivo, and represses p53 transcription (31) . Moreover, HBx deregulates cell-cycle check point controls and blocks p53-mediated apoptosis. Recently, Iyer and Groopman (33) explained this by that MutHBx binds to p53 and confers a different biological effect than WtHBx interaction with p53 provides a direction for understanding the elevated risk of HCC in people who have this mutation. In the current study, there was a significant increase of AP and PP genotype in comparison to AA genotype also, in P allele when compared to A allele in all studied cancer groups. The same results were explained previously by Chen et al. (9) as they stated that the Arg/Arg and Pro/Pro variants differ in binding activity, transcriptional activation, apoptosis induction and cell cycle arrest. The p53 Arg variant induces apoptosis faster and more efficiently than the p53 Pro variant. One explanation of such higher apoptotic potential is the greater ability of the Arg variant to localize to the mitochondria; that localization is accompanied by the proapoptotic release of cytochrome C into the cytosol. In addition, p53 Arg72 is more active than p53 Pro72 in the induction of apoptosis through a transcription-dependant pathway. In contrast, the Pro72 form appears to induce a higher level of G1 arrest than the Arg72 form. These data indicate that the two polymorphic variants of p53 are functionally distinct, and these differences may influence cancer risk.
In conclusion plasma p53 protein level could be considered as an additional tumor marker to AFP to increase the diagnostic potential of AFP in HCC patients. Also, this study suggests that the p53 codon 72 polymorphism may be associated with liver cancer regardless presence or absence of hepatitis virus infection. Finally, P53 gene polymorphism could be used as an indicator of the genetic susceptibility that might carry the risk of future development of HCC in Egyptian cirrhotic patients.
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